Perturbed intraepithelial differentiation of corneal epithelium in c-Fos-null mice.
AP-1 is a transcription factor that plays a pivotal role in regulating cellular homeostasis and which may modulate the differentiation of corneal epithelial cells. We examined the role of c-Fos in the differentiation of corneal epithelial cells by using c-Fos-deficient (c-fos (-/-)) mice. Ten adult c-fos (-/-) mice and ten control (c-fos (+/-) or c-fos (+/+)) mice were used. The expression patterns of the mRNA and protein of keratin 12 (K12) were determined to examine the differentiation of cornea-type epithelium. To evaluate the intraepithelial differentiation from basal cells to superficial cells, the ultrastructure of the corneal epithelium was studied. We focused on the formation of desmosomes in the superficial, suprabasal, and basal cell layers, and also on the hemidesmosomes. The number of desmosomes in each epithelial layer was statistically analyzed by using an unpaired t test. The expressions of keratin 14 (K14), desmoglein, E-cadherin, occludin, connexin 43, filaggrin, loricrin, and involucrin were examined to analyze epithelial differentiation. The mRNA and protein of K12 were expressed in the corneal epithelium of c-fos (-/-) and control mice. Ultrastructural observations showed that the number of desmosomes between the basal cells of the corneal epithelia was similar in c-fos (-/-) and control mice. However, there were fewer desmosomes between suprabasal cells and between superficial cells in c-fos (-/-) mice than in control mice. The number of hemidesmosomes in the corneal epithelial cells in c-Fos-null mice was similar to that in control mice. The expressions of the other epithelial cell differentiation markers were not affected by the absence of c-Fos. Ultrastructural observations showed a disarrangement of the corneal epithelium in the c-Fos-null mice. The absence of c-Fos disturbs the formation of desmosomes in the superficial layers of the corneal epithelium, suggesting a perturbation of intraepithelial differentiation from the basal epithelial cells to the suprabasal and superficial epithelial cells.